aBstract. Micromorphological features of glumes, lemmas and paleas were examined under light and scanning electron microscopes in amphiploids of Aegilops geniculata, Ae. peregrina × Secale cereale and their parental species. The principal features include the size and shape of silica bodies, crown cells, prickles, macrohairs, stomata and the morphology of long cells. The SEM observations of glumes separate two parental forms of Aegilops by the type of prickles and types of wax on palea surface. The abaxial surfaces of lemmas in the parental species and amphiploids show the most taxonomical features. Amphiploids in many features exhibit an extended range of variation in comparison to their parental species, particularly in stomatal length. Epidermal features in amphiploids are inherited after Ae. geniculata and Ae. peregrina. Results of this study provided data on new quantitative and qualitative traits of the glumes, lemmas and paleas in the studied taxa.
INTRODUCTION
Aegilops presents many difficulties to taxonomists because its numerous species hybridize both with each other and with different species of Triticum (Kilian et al. 2011 ). This type of behaviour has led to wide variations within the various taxa and consequently to difficulties in developing an adequate key to meet all the variable divergent characters of this genus. The spikelet and its parts are considered as diagnostic characters, which show a wide variation between Aegilops species, especially in relation to the lemma, palea, keel, and awn of the lemma and glume (MhaiDat et al. 1998) . Perrino et al. (1993 Perrino et al. ( ), zaharieva et al. (1999 , BanDou et al. (2009) using morphological, phenological and biochemical characters found great variation between Ae. geniculata populations in Italy, Bulgaria and Algeria, respectively. This variation was mainly explained by the adaptation of this species to different pedoclimatic conditions. Intraspecific variation with Ae. geniculata Roth could also be due to the occurrence of natural hybridization with other tetraploid Aegilops (Pazy & zohary 1965 , KiMBer & felDMan 1987 . felDMan (1965) (Maire 1955 , Quezel & santa 1962 . The utility and importance of micromorphological characters for systematic studies of the family Poaceae have been confirmed by several authors, e.g. Metcalfe (1960 Metcalfe ( ), ellis (1979 , thoMa sson (1986) and kliMko et al. (2009) . The principal features of taxonomic significance include the pattern and type of silica bodies (Metcalfe 1960 , ellis 1979 , PalMer & tucKer 1981 , 1983 , papillae and prickles especially in the lemma epidermis (shaw & sMeins 1981 , thoMasson 1986 . The micromorphological characters of the abaxial lemma surface have phylogenetic value (Peterson 1989 , snow 1996 , MeJia-saules & BisBy 2003 , ortúñez & De la fuente 2010) and utility in the identification of fossil grasses (thoMasson 1978 ). This work is a continuation of the micromorphological analysis in Aegilops kotschyi, Ae. biuncialis, Secale cereale hybrids, amphiploids and parental forms (kliMko et al. 2009 (kalinowsKi et al. 2001) . The glumes and florets (lemmas and paleas) were analysed in the lowest floret of the spikelet. Data were gathered from the abaxial surface in the middle part of the glumes and lemmas, while due to the considerable variation of characters in the paleae near the apex observations were conducted on the middle part and along veins, following the earlier study on the subject (kliMko et al. 2009 ). Observations were conducted under a ZEISS EVO 40 scanning electron microscope (SEM). Measurements of the main characteristics, i.e. five quantitative and six qualitative features (Tables 1-4) , were performed under a light microscope (Olympus BX-43). Stains such as Sudan III were used to aid the identification of cork cells using LM. Samples were sonicated in xylene for at least thirty minutes to remove epicuticular wax that may obscure surface features (aceDo & llaMas 2001) . In this paper we followed ellis (1979) for the description of lemma micromorphology, since lemmas are homologous to leaves (snow 1996) , and extended the terminology to glumes and paleas, because they show similar epidermal characteristics.
RESULTS AND DISCUSSION
A description of micromorphology of glumes, lemmas and paleas in the abaxial surface of the studied taxa is given below and illustrated with selected SEM photographs (Figs 1-28 ). The microepidermal features are summarized in Tables 1-4. SEM micrographs of the outer abaxial surface show important features which could be used to identify Aegilops species. Seven types of epidermal features have been shown: long cells, cork cells, crown cells (siliceous papillae), prickles, macrohairs, stomata and cuticle ornamentation. The lower glume is rigid, boat-shaped with a projecting keel extending a short distance below the apical awns to the base of the bracts as prominent ribs.
In Ae. geniculata nine veins were observed, in Ae. peregrina eight and in both amphiploids Ae. peregrina × S. cereale (408B, 408F) seven and eight, respectively. In Ae. geniculata × S. cereale (KT 205) six veins were found. In S. cereale the lower glume is linear, coriaceous, 1-keeled, keeled along its entire length, 1-veined. Primary vein scabrous, lateral veins absent. MhaiDat et al. 1998 ). The terminology used in this study followed goMez-caMPo (1981). Prickles of glumes in the Aegilops parental species and amphiploids were found to be rigid, sharp pointed with thick walls and with an oval base, which is consistent with the description given by Metcalfe (1960) . The surface of prickles is striate in The lemma is oblong, leathery and coriaceous. In Ae. geniculata, Ae. peregrina and amphiploids: 408 F as well as in KT 205, five veins were observed, while in 408 B only four veins were found. In Secale cereale the lemma is lanceolate, coriaceous, keeled, 5-veined. Midvein pectinately ciliate, margins ciliate. The results of this study confirm the taxonomic significance of the micromorphological characters in the genus Aegilops, Secale cereale, and their amphiploids. The principal features of taxonomic value in glume and floret surfaces include the shape and size and distributions of prickles, macrohairs, cork silica, crown cells and the shape and diameter of long cells and stomata are presented in Tables 1-4. Our study shows that the micromorphology of the abaxial surface is the most important.
